Aprir, 1903.

whether in connection with precipitation or not, eauses an

equally sudden fall of the river as on April 1, 1901; Janu--

ary 1, 1902; March 6, 1902; December, 1902, and February,
March, and April, 1903. This is more marked if the ground
be bare or has only a light covering of snow. Observe that in
April, 1900, the total precipitation for the month was only 1.21
inches, but the run off of the river was maintained at more
than 20,000 cubic feet per second for a week by snow melting
during warm weather. Notice the close parallelisin of the run
off and temperature profiles during this month of April, 1900,
and then compare this month with April, 1901, when the precipi-
tation was excessive, amounting to 7.91 inches. The snow on
the ground on the higher portion of the drainage basin was
only ordinary, yet in combination with the warm rains the
river discharge for about twenty-four hours during the parts
of two days in April, 1901, reached 35,000 cubic feet per sec-
ond. If the rains of 1901 had come in combination with a
snow accumulation like 1900, as it sometimes does, the river
discharge lnlght have again equaled 55,000 cubic feet per
second as it did in April, 7895
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Fic. 3.—River and weather observations at Rumford Falls, Me,

All the conditions of the winter of 1901-2 were unusual.
The entire season was broken and disturbed. Note the irreg-
ular monthly precipitation, coming generally with tempera-

tures higher than 32°. The ground was bare twice; high
water occurred in December, 1901, January, and March, 1902,

each time carrying out the ice. Theriver discharge about the
middle of December (made up of an ordinary amount of snow
on the ground and a warm rain) was nearly 28,000 cubic feet
per second, which was without precedent for the month of
December. The usual spring freshet in March or April did
not occur in 1902, because there was no snow on the ground
and no hard rains fell. The winter just passed (1902-3) was
approximately normal, excepting that it ended early, and the
snow was carrried off earlier than usual by the unprecedented
high temperature of March last. There were no heavy rains,
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and an ordinary spring run off was maintained as controlled
naturally by the temperature and the snow on the ground.
Notice again the parallelism of the temperature and the run
off profiles during March and April, 1903.
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F1c. +.—River and weather observations at Rumford Falls, Me.

Of course the limited observations and records of these four
winters are not sutlicient to establish any rules, but much can
be learned from them. Other interesting and instructive con-
ditions, combinations, and results may be found in these dia-
arams. I do not believe that another recent period as short
as this could have been selected that would show so many dif-
ferent and extreme conditions.

TYPICAL OCTOBER WINDS ON OUR ATLANTIC COAST.
By T. H. Davrg, dated April 15, 1003,

In Scribner's Magazine for June, 1902, there is an article by
Harvey M. Watts on « The Gulf Stream myth and the anti-
udune While very much of his “11t1ng is logical and
scientific he appears to me when dealing with the north Atlan-
tic cyclone to be just as strongly imperative as was M. F.
1\1&111} with his cherished Gulf Streamm. My attention has
been particularly drawn to Mr. Watts’ Chart No. IV, and I
have made a comparison between his supposed wind directions
at Boston, New York, New Haven, and Philadelphia, and the
actual observationsfor the past eleven years at those stations.
The result is that this chart does not present the winds pre-
vailing on a typical October day.

Moreover, his explanation of so-called Indian summer, warm
waves, and mild spells, does not seem to be in accordance with
what are considered the fundamental principles of meteorology.
Granting that the permanency of the north Atlantic cyclone
is .1,1»\olute1\ established, and that its annual north and south
tropical migrations are scientific truths, how ean it be shown
that the (Llltl(’\tlt)nlC effects can be manifested along its west-
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ern margin more at one season than another? It does not
geem tome in accordance with our knowledge of meteorology.
In my researches into wind frequency I have not discovered
any proof that there are any such lateral movements of the
Atlantic anticyclone, as stated by Mr. Watts in his paper.

I think that closer observation of wind direction, viz, to 16
points of the compass instead of 8, or in fact to the nearest
10° of azimuth would be of immense value in absolute deter-
minations, and would prevent the indiscriminate placing of
arrows showing such directions of wind as bear out individual
conceptions of accepted theories.

I am, and expect always to be, a champion of the theorem
that the relative frequency of the directions of the wind is
one of the fundamental principles of meteorology.

The accompanying five tables for stations on our Atlantic
coast show that the most frequent directions for October are
as follows:

Boston, west; New Haven, southwest; New York, west;
Philadelphia, northwest. Whereas Mr. Watts’ charts give:
Boston, southeast; New Haven, east of south, or possibly
south-southeast; New York, east of south; Philadelphia, west
of south; Washington, south-southwest.

The dignity of meteorology as a science can only be main-
tained by adhering closely to observed natural phenomena.
‘We shall make no progress by popular discussions of supposi-
tious events.

TABLE 1.— Observed frequency of wind directions for the month of October.

1
Boston, 1 New York.

Year. Year. [—
N [NE| E |[SE| 8 |SW[W [NW ¢ N [NE| E |SE| s [SW| W NW|C
1801..| 4| 4 3 1 1 (5] 6 6 2 5 1 21 3] 6| 2[110]0
so2. .| 2 1| 1| 1| 1] 6|11} 8 1| 1] 1) 2| 2alnn| s|l10}0
1893, [ 1 3 4 2 3 7 3 6 2 4 2 4 ] & 1 80
1804 | 2] 6| 4] 1] 2] 6| 8| 2 4l 6| 1| 1] 5] 5| 5] 40
1805..0 3| 2| 1] 1] 2] 6] 7| 9 3] 3| 2| 1] 4] 6| 4| 8]0
1596.. 6| & 1 1 3 4 7 4 5 5 1 1 4 41 3 810
107, 5 5 2 1 2 [ 4 6 3 9 2 1 3 [ 2 5|0
1808.. 4 21 5 1 4 5 5 5 2 Hl 4 5 3 3 2 710
1899..| 4 3| 4 1 2 6 5 6 2 51 3 3 3| 4 4 710
19000 4| 8| 1| 1] 2| 6| 4] 5 3 4| 6] 21 3| 8| 2| 60
w0t 2 0o 27 2 3| 9| 6| 7 21 2 1| 8] 38| 8] 3| 90

Philadelphia. Washington.
2] 6] 2] 2| 0| 6l 2|11]0 1l a2 1 5] 2] 2 a1
1 3 ] 1 2 3 41120 3 2 1 1 5 3 41111
5 4 4 3 2 4 3 610 kil 7 1 2 5 3 2 51
2 51 4 1 3 5t 6 510 5| 31 2 2 5] 2 3 712
5| 4 1 0] 3| 5| 4| 9|0 S 3. 0] 20 61 2| 3100
S| 4 1 1 2041 4] 7|0 61 4,1 210 4 1 20 8|1
gl10! 2] 2] 2f 6l 2 58]0 Tl 1| 1] 7 2l 1] 2|1
3| 4] 8y 54| 3] 2|70 30 4 47 3 5] 1] 38 7]1
el 2] 2l 1] 9] 2] 4]0 505 4 20 6| 1| 1] 43
5) 6| 4 2 2| 5] 3] 4|0 3) 61 3] 3 5] 1] 2] 62
1] 2 2‘3‘3{6 5 G‘“ 2 3‘: 55 2| 2| 8|2
New Haven New Haven.
1873..] 6 3 1 2 3 5 3| 4|4 G| 4 1 1 4| 4 6 411
1874, 5[ 3 1 1 3 (3] 51 611 4| 3 0 1 20 3 S111 |2
1875..| 8 4 1 1 1 7 5 311 310 1 1 3 3 4 610
1876..) 31 24 0 1 1 %l 5 518 a0. 4000 1 1 1 2 4 63
il 7ol 2| 1l i) 7y 1] e ser] 5| 6l of 2| 1] 6! 3| 4|1
1878..] 6 3 1 1 ] [ 4 410 a2, 3| 2 1 0 3 5 8 g1
1879..| 2| 3 1 3 2 8] 4 7|1 893, 7 41 2 3 2 6 31 410
1880, .| ¢ 2 1 2 i) 5 4 310 . 7 4 2 0 1 [ 7 30
1851..1 8§ 3 1 1 3 9| 2| 3|1 595, 7 2 1 1 3 4 5 810
1882, 7 3| 2 2 3| 4 2| 3|0 1896..]12] 3 1 1 2 4| 4| 4]0
1883. . 11 5| 2 1 o 2 1 4| 0| 1897, 8 9 0] 2 21 4| 3 3|0
1884..| 7 210 0| 2 E] 3 711/ 1508 8 4 1 2 5 30 4| 8311
1885..| & b 2 2 5 4 3 411 ({1899 8 b 1 3 2 4 3 111
1886. .| 4| 9 1 1 4| 4 2| 4] 2] 1900 8 7 1 2 1 4 3] 5|0
! I

Commenting on the preceding communication, Mr. Harvey
M. Watts writes to the Editor as follows:

This is a very interesting contribution, although I do not at all agree
with Mr. T. H. Davis in the coneclusions that he has drawn from the
study of the minutie of local wind movements. As is very apparvent
all through the year, our warm spells on the Atlantic coast are due to
an aerial mechanism which consists primarily in high pressures over the
Southern States, particularly over the Gulf of Charleston and even
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farther north, in conjunction with low pressures in the northwest or
north. This mechanism is so regular in its effects that I do not think
that any study of local winds can in any way controvert it. Perhaps I
lay too much stress on the anticyclone itself, but the condition which
best favors the warm waves is when the continental anticyclone has
moved down over the Gulf of Charleston, and is there seemingly held up
by merging with the general anticyclone of the Atlantic hasin. I am
also sure that investigations will show that the climatic variations which
seem so anomalous are due to the strengthening of the tropical antiey-
cloni¢ helts which in turn affect the paths taken by the continental ey-
clones and anticyclones, which in turn determine seasonal variations.

As neither Mr. Davis nor Mr. Watts has told us what data
were used in compiling the maximum frequency or prevail-
ing direction of the wind, the Editor would remark that the
frequeney of the wind directions during any month will differ
according as we study observations made at one or another
hour of the day. No general statement as to relative fre-
quency can be made except after eliminating the dinrnal
change. The isobars in the eastern part of the United States
do not change very much diurnally, whereas the winds do so.
Thus, on the Atlantic coast we may have a strong sea breeze
by day and land breeze at night, while the general isobars are
calling for a steady southeast or southwest wind. A station
that is subject to land and sea breezes or to lowland and
mountain breezes is, therefore, not in a position to give us a
fair idea of the relation between isobars and winds unless we
eliminate the diurnal variation of the wind. These remarks
may be illustrated by Table 2, which gives the frequency of
each wind direction during October, 1901, as shown by hourly
observations (see Annual Report, Chief of Weather Bureau,
1901-2, p. 43); by observations at 8 a. m. and 8 p. . (see
Annual Report, p. 117), and by observations at 8 a. m. only
(see the published morning weather maps).

TABLE 2.— Wind frequency.

‘ New York. ‘ Buston, Philadelphia, | Washington.
Wind direction, £ , 2 P A B VR R .

Z|EE| B | 5|52 F | 2 B3 2|2 |54 ¢E

Sldal & | S |da| & | S |Sal &8 |2 sz <

el oo 2] :'; A A ) :’1' 7 o ,:’; I o) L)
North................... 40 4 3| 38 6 3 84 6 3] 55 6 3
Northeast 54 7 6 8 [} 0] 57 4 6 79 6 4
East ... a4 3 1 41 1 1 44 2 2| A2 3 3
Southeast ... ...l 0 5 3% 4 1| 73 8 1] 126 9 3
South ooooooooiilLLL 76 8 1 74 s 30 82 8§ 1114 10 b
Southwest......... ... 183 | 14 11215 15 7 M6 10 S 39 2 2
West. ... oo, 64 H 11146 14 5114 12 20 B 1 1
Northwest .............. 217 | 16 T84 14 11143 11 S102] 20 10
L L 0 0 0 0 0 0 1 1 0 & 5 0
The most frequent directions for October as given by our

authorities are as follows:

TABLE 3.
Weather Bureau records.
. Davis’ N
Station. Tnl.]l:.\. Watts' Chart,
P Sa.m <
24 hours. 8 p.m §a.m.
Boston........oooiiiia.. Sy SW. NWwW W,
New Haven.......oo i e iiean | iieeann NW.
New York NW, NW SW. W.
Philadelphia ves SW. W, [SW NW, NW
Washington _............. Nw. Nw. NwW. [ SSW.

But the count of hourly frequencies and the charting of
“most frequent " windsin connection with the monthly isobars
tell us very little. The trend of an isobar and the trend of the
wind that accompanies it are closely connected as caunse and
effect. These trends, occurring simultaneously and asgociated
together, must be recorded daily and studied together; this still
remains to be done for the United States, and this work can
not be properly replaced by the study of charts of most frequent
winds, or even of resultant winds, and average isobars.

There can be no doubt that the *“ tropical high ™ of the North
Atlantic is subject to large changes in position and intensity.—
Cod.



